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Medical imaging device having means for rendering the detector orientation and the display 
orientation essentially equal 



The present invention relates to a medical imaging device, comprising an X- 
ray source for providing an X-ray image of an object, an X-ray detector to derive image data 
from said X-ray image and display means for displaying the image data. 

Many varieties of such a medical imaging device for imaging patient data for 
5 medical purposes are known in practice. In the known systems the orientation of both the 
detector and the display is stationary. The detector either has a portrait or a landscape 
orientation depending on the medical application. Typically the display has a portrait 
orientation. 

The known system has the disadvantage that in a considerable number of 

10 medical examinations a sub-optimal use is made of the display area for displaying the image 
data. For example, in case the examination was performed in the landscape orientation of the 
detector and the resulting image data are displayed on the stationary display screen having a 
portrait orientation, less than 60 % of the display area is used, assuming that the detector and 
the display both have a 3:4 aspect ratio. 

15 It is an object of the invention to provide a device of the type as described 

above that solves this problem. 

The medical imaging device according to the invention is therefore 
characterized in that the X-ray detector has an adjustable detector orientation relative to the 
object, the display means have an adjustable display orientation relative to a viewer, and 

20 orientation control means are provided for rendering the detector orientation and the display 
orientation essentially equal. 

By allowing the display means to be adjusted to the same orientation as the 
detector means always a 100% efficient use of the screen area is made resulting in a 
maximum image quality and enhanced viewer comfort. * 

25 It is noted that a display screen that is adjustable between a portrait and a 

landscape orientation is known per se, for instance from US 2001/0048584. 

In a first preferred embodiment of the device according to the invention the 
orientation control means are arranged for automatically coupling the detector orientation and 
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the display orientation. An automated coupling assures an equal orientation of both the 
detector and the display. 

In second preferred embodiment the orientation control means are arranged for 
automatically providing a signal to the viewer in case the detector orientation and the display 
orientation are different. The viewer has to decide whether or not the display orientation 
needs to be adjusted in order to enhance the efficiency of use of the display screen. This 
embodiment is especially useful in a safety critical environment wherein automatic 
movement of medical equipment is undesirable. 

In a practical embodiment of both the first and the second preferred 
embodiments the orientation control means comprise means for detecting the detector 
orientation and/or means for detecting the display orientation. Preferably the orientation 
control means are arranged to compare the detector orientation to the display orientation. 

In the first preferred embodiment the detector orientation may be leading and 
the orientation control means are arranged for automatically adjusting the display orientation 
such that it is essentially equal to the detector orientation. Alternatively the display 
orientation may be leading and the orientation control means are arranged for automatically 
adjusting the detector orientation such that it is essentially equal to the display orientation. In 
both embodiments advantageously the operator ( or the viewer) of the medical imaging 
device can also either control the display orientation by changing the detector orientation or 
vice versa. 

In the second preferred embodiment preferably the signal comprises a message 
on the display means indicating that the display means need to be adjusted. The viewer may 
decide whether or not to act upon such a message in the given circumstances. 

In a further detailed embodiment the processing means are arranged for 
controlling the coupling means. Advantageously the processing means select the optimal 
detector orientation and also automatically assure or signal the optimal display orientation. 

The invention will be further explained by means of the attached drawing, in 

which: 

Figure 1 schematically shows a first preferred embodiment of the medical 
imaging device according to the invention. 
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Figure 1 schematically shows a medical imaging device 1 according to the 
invention. The invention is directed to a medical imaging system in general. As an 
example device 1 is a diagnostic or interventional X-ray system, such as a Universal 
Radiography and Fluoroscopy (URF) system. Device 1 comprises an X-ray source 2 for 
irradiating an object to be imaged, notably a human patient (not shown). A detector 3 is 
located behind the object for detecting the X-rays after passage thrQugh the object. 
Conversion means for converting the detected X-rays into image data are provided. The 
conversion means are not shown as they are typically comprised in the detector. The image 
data are send to processing means 4 for processing the image data. The resulting processed 
image data are shown on display means 5. Such a system is well known in the relevant field 
for imaging patient data for medical purposes. 

Detector 3 is rotatable around axis A by means of a motor 6. Display 5 is 
rotatable around axis B by means of a motor 7. Orientation control means 8 are arranged to 
render the detector and the display orientation essentially equal. To this end the orientation 
control means 8 control the motors 6 and 7. Typically the detector 3 and the display 5 are 
rotatable between a portrait and a landscape orientation. It is noted that the detector 
orientation is defined with respect to the object to be imaged, for example a patient on a 
patient table, whereas the display orientation is defined with respect to the viewer, which will 
generally be a medically skilled person. 

Detector 3 is an asymmetrical detector having an aspect ratio of for instance 
3:4, which is commonly used in the relevant field. The detector is preferably flat and may be 
of any type, such as an LCD detector or a TFT detector. 

Display screen 5 is an asymmetrical display also having an aspect ratio of for 
instance 3:4, which is commonly used in the relevant field. The display may be a clinical 
CRT display as well as flat panel display or any other type of display. 

In device 1 the orientation control means 8 are arranged for coupling the 
rotation of the detector means 3 and the display means 5. A sensor 9 is located in the vicinity 
of detector 3 to detect the orientation of detector 3. A sensor 10 is located in the vicinity of 
display 5 to detect the orientation of display screen 5. Sensors 9 and 10 may be position 
sensors or proximity sensors or any type of sensors that are known per se in the relevant field. 

The signals of sensors 9, 10 are transmitted to the orientation control means 8. 
For example the orientation control means 8 may be arranged such that in case sensor 9 (or 
10) detects the presence of detector 3 (or display 5) it is assumed that detector 3 (or display 5) 
has a portrait orientation. In case sensor 9 (or 10) detects the absence of detector 3 (or display 



WO 2004/064639 PCT/IB2003/006310 

4 

5) it is assumed that detector 3 (or display 5) has a landscape orientation. If necessary an 
additional sensor may added to sensor 9 (and sensor 10) at a position that is 90 degrees 
rotated with respect to the position of sensor 9 (and sensor 10) such that the assumed 
orientation of the detector (or display) can be confirmed. 

The detector orientation is compared to the display orientation. If the 
orientations are different the orientation control means act to render the orientations 
essentially equal. 

In a first mode of operation a fully automated coupling is provided wherein the 
orientation control means 8 are arranged for automatically coupling the detector orientation 
and the display orientation. In the fully automated mode the orientation control means 8 
operate under control of the processing means 4. 

Some medical examinations are performed in portrait orientation of the 
detector, such as medical examination of the spine. In case of spine examination the 
processing means 4 automatically control the orientation control means 8 for rotation of the 
detector 3 to the portrait orientation. The orientation control means 8 also operate under 
control of the processing means 4 to automatically rotate the display screen 5 to the portrait 
orientation. Other medical examinations are performed in landscape orientation of the 
detector, such as medical examination of the pelvis. In the above explanation "landscape" 
should then be read instead of "portrait". 

In a second mode of operation a semi- automated coupling is provided, 
wherein the orientation control means 8 are arranged for rotating the detector 3, respectively 
the display 5, after detecting a difference in orientation with the display 5, respectively the 
detector 3. 

For example, the detector orientation may be leading. Each time a difference 
in between the detector orientation and the display orientation is detected the orientation 
control means 8 automatically rotate the display 5 to render the display orientation essentially 
equal to the detector orientation. This way the operator of device 1 can control the display 
orientation by changing the detector orientation. 

Alternatively the display orientation may be leading. The operator of device 1 
can now control the detector orientation by changing the display orientation. Upon detection 
of a difference between detector and display orientation hereto the orientation control means 
8 are arranged to automatically rotate the detector 3 to render the detector the same 
orientation as the display. 



WO 2004/064639 PCT/IB2003/006310 

5 

Changing the detector orientation and/or the display orientation can either be 
performed manually or by means of system control 1 1 . In the latter case the orientation 
control means 8 may operate under control of the system control means 1 1 . To this end the 
present detector and/or display orientation is communicated to the system control means 11. 
5 It is noted that for safe operation a safety system can be used to monitor and 

interrupt the movement of the automatically rotating detector and/or display. Such a safety 
system is known per se in the relevant field and is generally referred to as "bodyguard". 

In an alternative embodiment instead of a (semi-) automated coupling a signal 
is provided to the operator (or the viewer) when a difference between the detector orientation 

1 0 and the display orientation is detected. An example of such a signal could be a message on 
the display means indicating that the display means need to be rotated. This embodiment is 
not shown, since it is similar to the embodiment shown in figure 1 . 

In order to perform the above functions the orientation control means 4 may 
comprise suitable software and/or hardware known per se to a person skilled in the art. 

15 It is noted that by an "asymmetrical detector" (respectively display) a detector 

(respectively display) is meant either having an asymmetrical shape or having a symmetrical 
shape, but using an asymmetrical area thereof. In both situations the invention allows for a 
rise of 78% of efficiency of use of the display area, in case of a detector 3 :4 aspect ratio. 
The invention is thus of course not limited to the described or shown embodiments, but 

20 generally extends to any embodiment, which falls within the scope of the appended claims as 
seen in light of the foregoing description and drawings. 
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CLAIMS: 



1 . Medical imaging device (1), comprising an X-ray source (2) for providing an 
X-ray image of an object, an X-ray detector (3) to derive image data from said X-ray image 
and display means (5) for displaying the image data, characterized in that, the X-ray detector 
(3) has an adjustable detector orientation relative to the object, the display means (5) have an 

5 adjustable display orientation relative to a viewer, and orientation control means (8) are 
provided for rendering the detector orientation and the display orientation essentially equal. 

2. Medical imaging device according to claim 1, wherein the orientation control 
means (8) are arranged for automatically coupling the detector orientation and the display 

10 orientation. 

3 . Medical imaging device according to claim 1, wherein the orientation control 
means (8) are arranged for automatically providing a signal to a user in case the detector 
orientation and the display orientation are different. 

15 

4. Medical imaging device according to claim 1, 2 or 3, wherein the orientation 
control means (8) comprise means (9) for detecting the detector orientation. 

5. Medical imaging device according to claim 1, 2, 3 or 4, wherein the 

20 orientation control means (8) comprise means (10) for detecting the display orientation. 

6. Medical imaging device according to claim 4 and 5, wherein the orientation 
control means (8) are arranged to compare the detector orientation to the display orientation. 

25 7. Medical imaging device according to claim 6, wherein the orientation control 

means (8) are arranged for automatically adjusting the display orientation such that it is 
essentially equal to the detector orientation. 
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8. Medical imaging device according to claim 6, wherein the orientation control 
means (8) are arranged for automatically adjusting the detector orientation such that it is 
essentially equal to the display orientation. 

9. Medical imaging device according to claim 3, wherein the signal comprises a 
message on the display means (5) indicating that the display orientation needs to be adjusted. 



1 0. Medical imaging device according to one or more of the preceding claims, 

wherein the processing means are arranged for controlling the orientation control means (8). 
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